We report a case of rapidly progressive severe upper airway obstruction in a small child caused by accidental ingestion of 80% acetic acid. Emergency cricothyrotomy was necessary after both endotracheal intubation and bag-valvemask ventilation were not possible. Although intubation was eventually achieved, a tracheostomy was necessary. Toxin spilled over the anterior chest and abdomen caused third degree skin burns which required grafting. Mild liver dysfunction was observed. Complete recovery occurred.
In dilute solution (5%) acetic acid is known as vinegar. In concentrated solution it is used to pickle food and as a corrosive agent to etch metals. We describe a case of rapidly progressive life-threatening upper airway obstruction and skin burns in a child caused by accidental ingestion and spillage of 80% acetic acid. Our hospital ethics Committee approved publication of this report.
CAse hIsTORY
An 18-month-old child ingested an unknown quantity of 80% acetic acid from a bottle with a screw cap closure which had been stored in a house at floor level. some fluid splashed onto the child's anterior thorax and abdomen. Respiratory distress ensued quickly. his parents took him to a general medical practitioner who referred him immediately to the emergency department of a local district hospital. Twenty minutes after ingestion, stridor and severe upper airway obstruction were present.
To facilitate endotracheal intubation, propofol and suxamethonium were administered intravenously but endotracheal intubation proved to be impossible due to gross swelling in the pharynx which prevented visualization of the larynx. Ventilation by bag-valvemask was also impossible. hypoxaemia (spO 2 40%) and bradycardia ensued. external cardiac compression was required for approximately 30 seconds along with administration of adrenaline and atropine. A needle inserted into the trachea via the cricothyroid membrane permitted successful intermittent jet ventilation with oxygen. After twenty minutes a size 2.5 mm endotracheal tube was inserted via the nasal route using a 'blind technique' but when the child emerged from anaesthesia the tube was dislodged. Further attempts at endotracheal intubation were unsuccessful. Repeat cricothyrotomy with a 15 gauge emergency Transtracheal Airway Catheter and an eNK oxygen flow modulator for jet ventilation (Cook, Australia) were required. This provided adequate oxygenation (spO 2 >80%) and clinically sufficient ventilation. endotracheal intubation was eventually accomplished with a 3.5 mm endotracheal tube inserted by the oral route. This was facilitated by a retrograde stream of bubbles issuing from the laryngeal inlet. An orogastric tube was inserted. The child was retrieved to the Royal Children's hospital via its paediatric emergency transport service. Mechanical ventilation was continued with the aid of a muscle relaxant and sedation with infusions of ketamine, morphine and midazolam. Third and second degree burns were present over the anterior chest and abdomen. Additional airway problems were encountered. Initially, adequate ventilation was possible despite a sizeable air leak around the endotracheal tube. however, generalised oedema, perhaps due to release of inflammatory cytokines, precluded access to the oropharynx. A course of dexamethasone was given but with little effect. Meanwhile, pulmonary atelectasis developed and difficulty was experienced passing a tracheal suction catheter, thus mandating a change of airway. Rather than run the risk of changing the endotracheal tube, a tracheostomy was performed after tracheoscopic examination via the endotracheal tube 2 days after ingestion demonstrated that the lower trachea and major bronchi were uninjured.
A cerebral CT scan 3 days after the injury did not suggest evidence of cerebral oedema and the child recovered with no obvious neurological deficity. Gross oedema of the tongue and pharynx persisted for ten days.
bronchoscopy was performed ten days after the injury which demonstrated subglottic oedema in the upper trachea from immediately below the vocal cords suggesting aspiration of the acetic acid. The oesophagus was not injured as indicated by oesophagoscopies performed at ten, eighteen days and two months after ingestion. The tracheostomy was decannulated five weeks after ingestion with no residual airway obstruction. The burns were debrided and grafted ten days after injury and healed satisfactorily.
elevations of GGT (149 IU/l, <40 normal range) and unconjugated bilirubin were observed which peaked at five days after injury. There was no clinical or biochemical evidence of renal failure.
�IsCUssION
The toxicity of acetic acid appears to be well known in europe and Russia but is little known in Australia.
Few reports of burns induced by acetic acid have been published and none causing upper airway obstruction. A chemical skin burn was caused by a compress of grape vinegar (5% acetic acid) applied to the upper thorax, back and arms of a febrile newborn infant to lower body temperature 1 . The erythematous and oedematous affected areas were considered to have first degree burns, which healed within five days. similarly, a first degree facial chemical burn in an adult was caused by vinegar 2 . In contrast, the child in this report received third degree burns which required skin grafting. A third degree burn, also requiring skin grafting, was caused by vinegar applied to the dorsum of a woman's foot 3 .
Acetic acid may cause systemic toxicity, particularly hepatic and renal dysfunction but in this case only mild liver dysfunction occurred. however in other cases lifethreatening and fatal renal failure have been reported. In one case, ingestion of vinegar was associated with myoglobinuria, thrombocytopaenia, elevation of hepatic enzymes and acute oliguric renal failure 4 . The myoglobinuria was considered responsible for the renal failure. In another case, percutaneous injection of acetic acid, given as a treatment for hepatocellular carcinoma, was associated with acute renal failure 5 . In another case the accidental rectal administration of 50 ml of 9% acetic acid in a 5-year-old child caused necrosis of the colon, acute renal failure, acute liver dysfunction and disseminated intravascular coagulation 6 . The mortality from acetic acid induced renal failure may be reduced by use of haemodialysis 7 or peritoneal dialysis 8 .
This case illustrates the difficulties faced when establishment of an airway is required to overcome acute airway obstruction. It is hazardous to paralyse an airway-obstructed patient with a muscle relaxant without ascertaining first that effective ventilation can be given with bag-valve-mask ventilation. If bagvalve-mask ventilation and intubation prove to be impossible, the rescuer must have resort to a plan to establish an airway and oxygenation 9 . Insertion of an intravenous cannula or catheter via the cricothyroid membrane or cricothyrotomy is necessary.
We were surprised to learn that containers of 80% acetic acid are not required by Commonwealth or state law to have child-resistant closures as required for other corrosive chemicals and household substances. We have approached the appropriate public health authorities to review the accessibility of concentrated acetic acid solutions.
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